The Dutch government launched a 'Living Lab' 'Electric and Hybrid driving' to 
Concerning the use of EV

INTRODUCTION
This project subtopic considers the consequences of electric mobility on the existing electricity grid. With this purpose, measured loads in MV/LV distribution substations and load profiles from EVs are combined. This enables an evaluation of the moment, the place and at what level of charging point penetration the grid starts to saturate. Next, the possibility will be investigated to enhance the number of load cycles by active control of the charging sessions (not included in this paper).
ANALYSIS OF THE CURRENT MV/LV DISTRIBUTION SUBSTATIONS
The simultaneity and the power of the charging sessions are decisive for the number of charging points that can be incorporated into the existing electricity grid.
Most MV/LV distribution substations are not being measured, there is no intelligence or active control present. As a result, the load profiles of these distribution substations and the outgoing feeders are not well known. In order to determine how much remaining capacity the electricity grid has, smart meters are placed in various MV distribution substations. It is important to be able to measure representative distribution substations, in order to do statements for large groups (residential areas/industrial areas/parking places/etc.).
For this research, measuring data from 23 smart meters are supplied from the distribution substations. In that way, 8 different MV/LV distribution substations are being measured, from which in 3 the MV/LV transformer is being measured and in all 8 measured distribution substations one or more feeders are being measured.
From the 23 smart meters, 12 meters measure the load in a city centre and 11 measure the load in a residential area. Stockholm, 10-13 June 2013
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There are no measurements in an industrial area or on office locations. In order to have a load profile of an office location, standard profiles of office buildings, known by Laborelec, were used. The smart meter registers the current and voltage per phase per 5 minutes and calculates the 3-phase power.
The kWh registry was used in order to determine the average power demand per 5 minutes interval. A geographical overview of the MV/LV distribution substations is shown below. The load profile of a residential area is determined by the dwellings: a single peak is recognizable in the evening between 5 and 9 pm. The available hosting capacity per substation is variable, but is greater than 45%.
In the city centre, loads are quite constant between 7 am and 4 pm. Outside these periods, consumption is small. Measurements show the available hosting capacity is limited at some places (<20%). Measurements of a representative office building are similar to the city centre measurements, but over a longer time period: between 6 a.m. and 7 p.m., the loads are quite constant. Between 6 and 9 a.m., a growing phase is present, from 5 to 7 p.m., load level is shrinking. Outside office hours, consumption is low.
ANALYSIS OF THE USED CHARGING POINTS
In this project, only charging points which can charge with 16A or 32A intensity are considered (single or three phase). By analyzing the use of the charging points, conclusions can be drawn about the possibility to fit charging points in the existing electrical infrastructure. In the RTER-project, 20 charging points are equipped with a smart meter. The measured charging point near a shopping mall is, contraintuitively, not used by the shopping public. The measurements show that the charging points in residential areas are mainly used between 5 and 11 p.m. on working days. Average charging time is 3 to 4 hours, with an intensity of 3,5 kW. These charging points are used only once a day. Charging points near offices are only used during office hours, between 6 a.m. and 6 p.m. These charging points are also only used once a day, although charging time is only lasting for some hours, on average. The charging point is occupied by the same EV for a longer period, parked there for the day. The simultaneity of charging is important near office and just after the noon. Also between 8 and 10 a.m., simultaneity is important.
DETERMINING THE THEORETICAL NUMBER OF CHARGING POINTS
The study determined based on the former chapter "standard usage profiles" for charging points. Applying these profiles on the grid gives a first insight considering the impact of large numbers of charging points in the grid. From the DSO-perspective the analysis has delivered the following important results: Both in residential areas as in city centres, there is room for the installation of charging points. In the considered residential areas, up to 1 out of 2 households can be equipped with a charging point as far as capacity is concerned. See Figure 8 . Note that left and right Y-axis are not identical, to point out the simultaneity of charging sessions. The peak load of the grid will rise when connecting the charging points. Since the charging sessions have a high simultaneity AND coincide with the period of the current peak load of the present grid, the remaining grid capacity will decrease, making earlier replacement investments needed. The marginal costs by connecting additional charging points are greater than the extra income from the DSO/TSO tariffs. This might pose a negative business case from DSO-perspective; this has to be elaborated. 
CONCLUSIONS
It is necessary to examine well the possibilities of active control, in order to make possible large-scale electric mobility
